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(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a water soluble 
7c-conJugated polymer by a chemical reaction in water, 
which is known also as an electric conductive polymer or 
a synthetic metal, shows an interesting (nonHinear) 
optical characteristic due to the considerable non- 
localization of its Tirelectrons and becomes a good 
electron-conducting material after its oxidation or 
reduction. 

SOLUTION: This method for producing the water soluble 
7i-conjugated polymer is characterized by polymerizing a 
monomeric thiophene derivative expressed by formula I 
[wherein, X, Y are each the same or different and O, S 
or NR1; Z is (CH2)mCR2R3(CH2)n; R1 is an aryl, 1-1 80 
alkyi or H; R2 is H or (CH2)sO(CH2)pS03-M+; R3 is 
(CH2)sO(CH2)pS03-M+; M+ is a cation; (m) and (n) are 
the same or different and each 0-3 integer; (s) is 0-10 
integer; and (p) is 1-18 integer] in an aqueous solution. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] the manufacture approach of water-soluble pi conjugation polymer ~ it is ~ an oxidizer — 
using - Formula I - [Formula 1] 



X and Y are the same, or a difference, O and S or N-Rl among [type. Z It is CH2 m-CR2R3-(CH2) n-. - 
Rl They are aryl, Cl-C18-alkyl, or hydrogen. R2 They are hydrogen or -(CH2) s-0-(CH2) p-S03-M+. 
R3 It is CH2 s-0-(CH2) p-S03-M+. - M+ a cation - it is - m - and - n -- the same - or - differing - 
zero — from - three — an integer - it is ~ s ~ zero ~ from ~ ten — an integer ~ it is — and ~ p - one ~ 
from — 18 an integer ~ it is — ] — expressing — having — a monomer — a thiophene -- a derivative — a 
water solution -- inside -- a polymerization -- carrying out ~ making — things - the description - ** - 
carrying out - an approach . 
[Claim 2] Formula II [Formula 2] 



X and Y are the same, or a difference, O and S or N-Rl among [type. Z It is CH2 m-CR2R3-(CH2) n-. - 
Rl They are aryl, Cl-C18-alkyl, or hydrogen. R2 They are hydrogen or -(CH2) s-0-(CH2) p-S03-M+. 
R3 It is CH2 s-0-(CH2) p-S03-M+. - M-f a cation it is - m - and - n - the same - or - differing - 
zero - from - three ~ an integer - it is - s - zero - from - ten - an integer ~ it is ~ p ~ one - from — 
18 - an integer - it is - and — q - two ~ from - 10000 — an integer — it is — ] - expressing ~ having — 
poly — a thiophene . 

[Claim 3] Use for manufacturing the conductive film of the poly thiophene according to claim 2. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] This invention relates to manufacturing water-soluble pi conjugation polymer by the imderwater 

chemical polymerization. 

[0002] The compound of the class of pi conjugation polymer was the theme matter of many publications 
over dozens of latest years. They are known also as a conductive polymer or a synthetic metal again. 
[0003] Since the pi electron has delocalized such a polymer considerably along with a principal chain, it 
shows the optical property which is interesting (non-linearity), and tums into a good electronic 
conductor after oxidation or reduction. Therefore, probably it will crawl on such a compound and it will 
play the leading and active role for **** applications, such as the ******** practical application field, 
for example, data storage, optical signal processing, control of an electromagnetic interference, 
conversion of solar energy and a rechargeable battery, a light emitting diode, a field-effect transistor, a 
circuit plate, a sensor, and an antistatic ingredient. 

[0004] The examples of a well-known pi conjugation polymer are polypyrrole, the poly thiophenes, Pori 
aniline, polyacethylenes, polyphenylenes, and Pori (p-phenylenevinylene). those manufactures are 
various - it can carry out with a chemical and electrochemical polymerization method. In industrial 
manufacture of such a pi conjugation polymer, the chemical polymerization of a monomer compound is 
the most desirable approach. 

[0005] those development since pi conjugation polymer has a problem in processing — being certain ~ it 
was behind during the period. Some of such problems were solved by having introduced the meltable 
conjugation polymer (3-alkyl thiophene), i.e., Pori, for the first time. The latter could be processed in the 
organic solvent, therefore was able to apply it to the base material by spin coating (spin coating). Since 
environmental consciousness has increased, this industry is putting emphasis on developing a water- 
soluble conjugation polymer. Moreover, the poly thiophenes organic-fimctions-ization by the sulfonate 
radical was made to be received were developed first. By having given the sulfonate radical to the poly 
thiophene, use of the solvent which is not desired, for example, chloroform, an acetonitrile, etc. was 
avoided from this being easily dissolved with a water solution such. After the water-soluble poly 
thiophenes were introduced for the first time, other conjugation polymer, for example, polypyrrole, Pori 
aniline, polyphenylenes, and Pori (phenylenevinylene) etc. were introduced immediately, 
[0006] One of the most effective and environment-friendly pi conjugation polymers is Pori (3, 4- 
ethylene dioxythiophene) (PEDT) (the European Patent application public presentation 339 No. 340). 
Changing into the water dispersion which can process this by mixing together with polystyrene 
sulfonate (PSS) was performed (the European Patent application public presentation No. 440957). The 
mixture obtained as the result shows the outstanding film formation (fihn-forming) property, and 
combines high conductivity and high transparency. 

[0007] Recently, composition of the 4-(2 and 3-dihydro[3 and 4-thieno b] [1, 4] dioxin-2-ylmethoxy)-l- 
butane sulfonic-acid sodium salt (EDT-S) which is new (J. Electroanal.Chem. 1998, 443, 217 -226 and 
J.Phys.Chim. 1998, 95, 1 168 -1171) 3 and 4-ethylene dioxythiophene derivative was opened to Chevrot 
etc. 
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[0008] Although Cheviot etc. performed many attempts to which the polymerization of said monomer is 
carried out in a water solution using an electrochemistry means, since it showed solubility with the 
oligomer/polymer high underwater produced as a result, it finished with failure all the attempts that are 
going to obtain a water-soluble homopolymer. Instead, it was 1:1 copolymers of EDT-S and 3 and 4- 
ethylene dioxythiophene that said author succeeded in manufacture. However, the derivative was 
insoluble in water. 

[0009] The further thiophene derivative meltable in water is the European Patent application public 
presentation 628th similarly. It is described by No. 560. 

[0010] Even if we did not use PSS, we were able to make the success flesh side produce a new pi 
conjugation polymer meltable in water, electric and/or while doing research of us who the optical 
property is similar, or is improving as compared with PEDT/PSS, and search for an enviroimient- 
friendly ingredient. 

[001 1] Therefore, about the manufacture approach of water-soluble pi conjugation polymer, this 
invention uses an oxidizer and this approach is formula I [0012]. 
[Formula 3] 



[0013] X and Y are the same, or a difference, O and S or N-Rl among [type. Z It is CH2 m-CR2R3- 
(CH2) n-. - Rl They are aryl, Cl-C18-alkyl, or hydrogen. R2 They are hydrogen or -(CH2) s-0-(CH2) 
P-S03-M+. R3 It is CH2 s-0-(CH2) p-S03-M+. - M+ a cation - it is - m - and n ~ the same or - 
differing - zero - from - three - an integer - it is - s ~ zero ~ from - ten - an integer - it is ~ and ~ 
p - one - from - 18 - an integer - it is ~] ~ expressing - having — a monomer - a thiophene - a 
derivative - a water solution - inside - a polymerization ~ carrying out — making ~ things — the 
description - carrying out . 

[0014] The examples of suitable cation M+ are H+, Li+, Na+, K+, Kb+, Cs+, and NH4+. Especially 
suitable cations are Na+ and K+. 

[0015] X and Y of the suitable monomer used by the approach of following this invention are O. Z is - 
(CH2) m-CR2R3-(CH2) n-, and R2 is hydrogen or -(CH2) s-0-(CH2) p-S03-M+. R3 is -(CH2) s-0- 
(CH2) P-S03-M+, M+ is a cation, and m and n are the same or the thiophene derivative which it differs, 
and is tfie integer of 0 to 3, and s is the integer of 0 to 10, and is expressed with the formula I whose p is 
the integer of 1 to 18. 

[0016] An especially suitable monomer to use by the approach of following this invention X and Y are 
O and Z is -(CH2)-CR2R3-(CH2) n-. R2 is hydrogen, R3 is -(CH2) s-0-(CH2) p-S03-M+, M+ is Na+ 
or K+, n is 0 or 1, s is 0 or 1, and it is the thiophene derivative whose p is 4 or 5 and which is expressed 
with Formula I. 

[0017] This monomer compound is well-known. 

[0018] manufacture of that — others [ Chevrot ] J.Electroanal.Chem. — PolymerPreprints besides 
Adv.Mater besides 1998, 443, 217-226, and Leclerc, 1997 and 9, 1087-1094, and Reynolds It is 
described by 1997, 38 (2), and 320. 

[0019] The polymerization of this monomer compound is underwater carried out using a suitable 
oxidizer. The example of a suitable oxidizer is the mixture of the persulfate of the perboric acid salt of 
the iron(III) salt of an iron(in) salt especially FeC13, aromatic series, and aliphatic series sulfonic acid, 
H202, K2Cr 207, K2S208, Na2S208, KMn04, and alkali metal and alkali metal, or ammonium, or 
such an oxidizer. The further suitable oxidizer is Handbook, of Conducting Polymers (Ed.Skotheim, 
T.A.) Marcel Dekker:New It is described by York, 1986 or 1 volume, 46-57, etc. Especially a suitable 
oxidizer is FeC13, Na2S208 and K2S208, or those mixture. 

[0020] The approach of following this invention is suitably enforced with the reaction temperature of - 
20 to 100 degrees C. The reaction temperature of 20 to 100 degrees C is especially suitable. 
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[0021] Moreover, it is also possible to add the further water miscibility solvent into such water sexual 
response mixture. 

[0022] The examples of a suitable solvent are fatty alcohol, for example, a methanol, ethanol, 
isopropanol, a butanol, diacetone alcohol, ethylene glycol, glycerol, etc. An aliphatic series ketone, for 
example, an acetone, a methyl ethyl ketone, etc. are suitable for aliphatic series nitril, for example, an 
acetonitrile etc., similarly. 

[0023] The poly thiophenes obtained as a result may be dissolved in water very easily. This invention 
since they are ttie compounds which were not known until now is Formula n [0024] further. 
[Formula 4] 



[0025] X and Y are the same, or a difference, O and S or N-Rl among [type. Z It is CH2 m-CR2R3- 
(CH2) n-. - Rl They are aryl, Cl-C18-alkyl, or hydrogen. R2 They are hydrogen or -(CH2) s-0-(CH2) 
P-S03-M+. R3 It is CH2 s-0-(CH2) p-S03-M+. - M+ a cation - it is - m - and - n - the same - or - 
differing - zero - from ~ three - an integer - it is - s - zero - from ~ ten - an integer — it is ~ p - 
one - from 18 an integer it is - and - q « two - from - 10000 ~ an integer - it is -] - 
expressing - having — poly - a thiophene - a kind - being related . 

[0026] Suitable polymers are the poly thiophenes expressed with the formula II which X and Y are O 
and is as Z, R2, R3, M+, and m, n, s, p and q having given the definition on this. 
[0027] X and Y are O and Z of especially a suitable polymer is -(CH2)-CR2R3-(CH2) n-. R2 is 
hydrogen and R3 is -(CH2) s-0-(CH2) p-S03-M+. M+ is Na+ or K+, n is 0 or 1, s is 0 or 1, p is 4 or 5, 
and they are the poly thiophenes whose q is the integer of 3 to 1000 and which are expressed with 
Formula II. 

[0028] The poly thiophenes expressed with said formula n are cation gestalten. Since the charge is 
delocalized over the whole molecule, it does not show positive charge in said formula. 
[0029] The poly thiophene solution after a polymerization may be made to receive the further 
purification. Demineralization is included especially in it. This demineralization is suitably carried out 
using an ion exchanger, and an ion exchanger is directly added in the poly thiophene solution in the 
easiest case. It is also possible to desalt again, using a column chromatography as an exception method. 
This invention relates also to using the poly thiophenes further expressed with said formula II by 
manufacture of a conductive film. 

[0030] After processing said poly thiophene solution for this purpose, you may apply to a substrate by 
well-laiown casting shaping or the printing approach. The examples of the casting shaping approach are 
curtain coating and spin coating. The examples of the printing approach are gravure, offset printing, and 
screen-stencil. 

[0031] The examples of a substrate are glass and plastics, for example, a polycarbonate, polyester, 
polyacrylate, etc. 

[0032] Suitable thickness is 10-2 to 102 micrometers, the surface-electrical-resistance value of the layer 
made from the poly thiophene expressed with said formula n - 1014ohm/** from 1 — it is the range of 
10 to 109ohms / ** suitably. 

[0033] It is also possible to add the additive which raises the conductivity of said coat in said solution. A 
suitable additive is the European Patent appUcation public presentation 686th. It is described by No. 



[0034] Said layer is the purpose which raises the mechanical property shown about adhesion and 
**********-proof, and it is also possible to add a binder and a cross linking agent in said solution. The 
approach suitable for this purpose is the European Patent application public presentation 825th. It is the 
**** approach described by No. 219 about Polly 3, and 4-ethylene dioxythiophene / polystyrene 
sulfonate system. 
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[0035] Especially the important application field of the poly thiophenes expressed with said formula 11 
is :- which is the following. Data storage, - Optical signal processing, - Control of an electromagnetic 
interference (EMI), - Conversion of solar energy, - A rechargeable battery, - An electrode, - Light 
emitting diode, - A field-effect transistor, - A sensor, - Electrochromic windowpane, - An antistatic 
ingredient especially the film for an electronic component package and the base material film for 
photographic fihns, - The coat for copy machine drums, and - A circuit plate and multilayer through 
plating (through-plating). 

[0036] The poly thiophenes according to this invention are suitably used by manufacture of the solid 
state electrolytic-solution battery (electrolyte capacitors) based on a tantalum, niobium, or aluminum. :1. 
which manufactures this battery by the following process step An insulating metal oxide layer is added 
by the electrochemical oxidation of a metal positive electrode. 

2. Add a conductive counter-electrode by performing infiltrating said metal positive electrode and 

drying the solution of the poly thiophene according to this invention once or more. 

[0037] Thus, the obtained battery is distinguished because an equivalent-series-resistance value is low 

and a RF property is good. 

[0038] 

[Example] In the experiment shown below, the 4-(2 and 3-dihydro-[3 and 4-thieno b] [1, 4] dioxin-2- 
ybnethoxy)-l -butane sulfonic-acid sodiima salt (EDT-S) which it produced as Chevrot etc. described (J. 
Electroanal.Chem. 1998, 443, 217 -226) was used as a monomer. 

[0039] Distilled water of 18ml of manufactures of Pori (4-(2 and 3-dihydro[3 and 4-thieno b] [1, 4] 
dioxin-2-ybnethoxy)-l -butane sulfonic acid) (PEDT-S) using example IFeCB as an oxidizing agent was 
made to carry out 0.496g (1.5 millimol) dissolution of EDT-S xmder an argon. Next, 0.97g (6.0 
millimol) FeC13 was added at once. Next, processing was performed, after heating for 3 hours at 100 
degrees C after agitating this solution by RT (= room temperature) for 8 hours and cooling at them. 
After diluting said solution with processing until it became 1% of the weight with distilled water, 9g, in 
addition this mixture were agitated [ Lewatit(trademark) SlOO ] for 9g and Lewatit(trademark) MP62 by 
RT for 4 hours. The polymer solution of dark blue was obtained by removing an ion exchanger by 
filtration. 

solid-state content: - 1-% of the weight iron content: - 0.0019-% of the weight sodium content: ~ 0.24 
% of the weight. 

[0040] After diluting this with water Ig each, an acetone, and a methanol, using said polymer solution 
Ig, it applied to the polyethylene terephthalate fihn using the knife coating machine (knife coater) (60 
micrometers of film thickness in the condition of having become wet). The surface-electrical-resistance 
values which the layer dried at the room temperature showed were lOSohm/**. 
RT: Cationic ion-exchanger Lewatit(trademark) MP62 of room temperature Lewatit(trademark) 
S100:Bayer (Bayer AG) : Anionic ion-exchanger example 2Na2S208 of Bayer are used as an oxidizer, 
Na2S208 included in used manufacture distilled water (25ml) of Pori (4-(2 and 3-dihydro[3 and 4- 
thieno b] [1, 4] dioxin-2-yhnethoxy)-l -butane sulfonic acid) (PEDT-S) (0.267g) It stored, after making 
1.12 millimols and the solution of Fe2(S04) 3 (0.0025g) receive degassing under an argon. After adding 
the sodium salt (0.25g, 0.76 millimol) of EDT-S at once, this solution was agitated by RT for 24 hours. 
Next, this mixture was agitated at 100 degrees C for fiirther 2 hours. Next, this reaction mixture was 
cooled to RT. After diluting the solution of this dark blue until the solid-state content became 1% with 
distilled water, it was made together with Lewatit(trademark) SlOO (5g) and Lewatit(trademark) MP62 
(5g), and agitated by RT for 1 hour. The polymer solution of dark blue was obtained by removing an ion 
exchanger by filtration. 

[0041] The description and mode of this invention are as follows. 

[0042] 1. It is the Manufacture Approach of Water-soluble Pi Conjugation Polymer, Use Oxidizer, and it 
is Formula I [0043]. 
[Formula 5] 
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[0044] X and Y are the same, or a difference, O and S or N-Rl among [type. Z It is CH2 m-CR2R3- 
(CH2) n-. - Rl They are aryl, Cl-C18-alkyl, or hydrogen. R2 They are hydrogen or -(CH2) s-0-(CH2) 
P-S03-M+. R3 It is CH2 s-0-(CH2) p-S03-M+. - M+ a cation it is - m and - n - the same - or - 
differing - zero ~ from ~ three — an integer - it is - s ~ zero ~ from - ten ~ an integer - it is ~ and — 
p — one - from - 18 ~ an integer — it is ~] ~ expressing ~ having - a monomer - a thiophene - a 
derivative — a water solution — inside — a polymerization ~ carrying out ~ making - things — the 
description - ** - carrying out ~ an approach . 

[0045] 2. X and Y are O and Z is -(CH2)-CR2R3-(CH2) N-. R2 is hydrogen and R3 is -(CH2) s-0- 
(CH2) P-S03-M+. The approach given in the 1st term characterized by for M+ being Na+ or K+, for n 
being 0 or 1, and for s being 0 or 1 , and carrying out the polymerization of the monomer thiophene 
derivative expressed with the formula I whose p is 4 or 5. 

[0046] 3. Approach given in the 1st term characterized by anti-oxidant to be used being FeC13, 
Na2S208, JC2S208, or those mixture. 

[0047] 4. Approach given in the 1st term characterized by carrying out said polymerization with reaction 
temperature of 20 to 100 degrees C. 
[0048] 5. Formula II [0049] 
[Formula 6] 



[0050] X and Y are the same, or a difference, O and S or N-Rl among [type. Z It is CH2 m-CR2R3- 
(CH2) n-. - Rl They are aryl, Cl-C18-alkyl, or hydrogen. R2 They are hydrogen or -(CH2) s-0-(CH2) 
P-S03-M+. R3 It is CH2 s-0-(CH2) p-S03-M+. - M+ a cation it is - m - and - n the same or « 
differing ~ zero ~ from - three - an integer - it is - s - zero - from - ten - an integer - it is ~ p ~ 
one - from - 18 - an integer - it is - and - q - two - from - 10000 an mteger -- it is -] - 
expressing - having ~ poly — a thiophene . 

[0051] 6. Use for manufacturing conductive fihn of poly thiophene of publication in the 5th term. 



[Translation done.] 
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0^) T?$>5. ;iHSrsKy (PS 

-rS w i:*SfT^5ttfe (3-n y^<#|^tilR^g8^4 4 0 

9 5 7-^) o 't(Ommt L-C»f>HfciS'^^liffitufc7 
W-'i'-^Jl^J* (f i 1 m- forming) #145:^ b*^ 

40 [0 0 0 71 *jfi, Chevrotte(J. Elect 
roanal. C h e m. 1 9 9 8. 44 3, 2 1 7- 
2 2 6t5j:05J. Phys. C h i m. 1 9 9 8, 9 
5, 1 1 6 8- 1 1 7 1) tC, fr^;^C3. 4-3:^L'V 
iP:t^iy"f-:^yaL>'m^WXh^4- (2, 3-v?t K 
nf^a;/ [3, 4-b] [1, 4] v':t^->X-2— Y 
- 1 -:7'^v;^/u*v^:^h y (E 
DT-S) W-g-^*s^BB$ixfc. 
[00081 Chevro tte«. m^i-ft^^S^rfflt^ 

so fc{Cti*)t-r. 5gmiLX;tDfc:^y ='"^-/jKy-r- 
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3. A^-:sLf-\^iyV^i>t'y'J-^y : 1 ^M^^i^ 

[0 0 0 91 ^m\c:^ic-simfj:^hfj:i>'^:i-y='^:ymm- 
m^3~-u •yy<tl^mm^A^m 6 2 8 5 6 0 -g-fClEJfi 

[0010] J:05/4 p e D 

T/P S S{CJt«LT«M*fc«:|Bl±LTV^Tat^Jc« 

[0 0 1 U l^o-c, *«M«:7k^tt«*!a:«-a-«:®S! 

[0 0 12] 
lit3} 




(D 



[0013] K^J, X*5j;05Ytt, pl-tKli^/i 
9, O, SSfcttN-Rl^fct). Zl±. -(CH2)ni- 
CR2R3-(CH2)n-'^fc9, Rift. T y -/K Ci- 

-(CH2)s-0-(CH2)p-S03-M+-C-fc'9. R3«. 
-(CH2)s-0-(CH2)p-S03-M+-efc9 , M+<1. 

0d»b3©SPS:T?fc9, stt. 0!5>e> 1 0©SIS:t?fe 

[0014] ji^/^;&^;*->'M+©0i|J4H+, L i +, N 
a+ K+, Kb+, C s+*5j;t;5NH4+-C4>5. i^lCii^D 

[0 0 15] 4=IIM{cS§5:^ifet?ffli.^5»3g'iJ*4^i(t 

tt. Xio^XJ^Yi^OVh'O. Z*5-(CH2)m-CR2R3 
-(CH2)n-t'fc'P^ R2^57K«*fc»i-(CH2)s-0 
-(CH2)p-S03-M+Tfct), r3«5-(CH2)s-0- 
(CH2)p-S03-M+-Cfct3, M+*S;t,<^::i-v-cfc ij , m 
*3j:t/n;J5. lR)-fcU<«S/jr'9. 0 d^^> 3 (DSi5:T?fe 
9, s;iS0^-e5l 0(Dfi^T-fc 9. -tLTpTiS 1/5-^1 

So 

[0 0 16] *5IBJJce§9:^fet?fflv^6fc:#tc$fjg/i^ 
l:#:<±^ X*5j;tJfY^SOT*fe«?. ZdS-(CH2)-CR2 
R3-(CH2)n-"^*>t'» R2;5S;^|gX-fo !? , R3dS-(c 
H2) s- O - ( C H2) p- S 03-M+-efc •? , M+*J N a +4 



(3) 

4 

fcdK+T-fct). n;SS0^fc«l-e^5«?. sdSO*fc« 
l-e$>9. ^:L.Tpd54ifcJ±5-T?fc5. 

[0 0 17] ::(^*»^*:^l:'g-!fe«i^^-Cfc5<, 
[0 0 1 8] ^-ixCD^jgdSCh e V r o tflfe J. El 
ectroanal. Chem. 1998, 443, 2 
17-226, Leclercffi, Adv. Mate 
r, 1 9 9 7, 9, 1 0 8 7- 1 0 9 4*3j:afR e y n 
oldste, PolymerPreprints 19 
10 9 7, 3 8 (2). 3 2 0(Cffi:^$jxTV5. 

[0 0 19] rwmi:*{k-^i^(0fi-a-Sr*'f-e5S«];icS^ 

I ) m.. F e C 1 3, ^ LT^WK*J J:0«fllJiS^^ 
/WsJ^V^ro^ (I I I) H2O2, K2Cr207, K2 
S2O8, N a2S208, KMn04. T/W;?; U ^JScDiajJ^ 

S .t)>'£5>®5>fk^JdS. ■fi^;itfH andbook of C 
onducting Polymers (Ed. Sk 
20 otheim, T. A. ), Marcel Dekke 
r:New York. 1986, 1#, 46-57 

iftc^i^^ixTv^-So m\cumimcmtY & Q 13. 

N a 2S208*3 J:tlfK2S2O8*fctt^:i^b<0^!S-a■iK»■T?*) 

[0 0 2 0] ^mmtMo^^^^mut-2ot^h 1 
0 o"C(^)SJESja*T*itis-r5, 2 o;5^6> 1 0 qx,<d 

[0021] ^(Oj;5^i7K^4HJ!£:«i-a-tilc$ej/j; 

30 [00 2 2] mwj:mmff)mi-±mmT/i'=i-ji'm. mx. 

[0 0 2 3] UT#fc/i?yf"^7ai>'|g«7ktC:#^ 

40 [0 0 2 4] 
Ut4] 




[0 0 2 5] L^f. Xfc'iO^YIi. lR)-tU<ttSjfc 
t), O, S4fcJ±N-Rl-Cfe!9, Z»i. -(CH2)n)- 
CR2R3-(CH2)n-t?S>9, Rl<l. T y -/K Ci- 
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-(CH2)s-0-(CH2)p-S03-M+-C*>t)v R^tt, 
-(CH2)s-0-(CH2)p-S03-M+-efc«9, M+{4. 

Oi6^b3(75SEl^-efc9, s{4, 0 1 0 (©lE^-Cfc 

1 0 0 0 0(DSIg:-Cfc5] T«$tu6JKy^:i-7aLi^ 

[ 0 0 2 6 1 fiFiiJ:t«^^*:fi, X*5J:tJfY«SOt?*>»)-t 
UTZ. R2, r3, M^ m. n. s, p*5it^q!6S:i 

[0 0 2 71 m\r^nWi.-§L^^\i. xioiOSYiiso-efe 

9, Z*S-(CH2)-CR2R3-(CH2)n-'^*>9, R2 
f^-MM-^h R3*S-(CH2)s-0-(CH2)p-S03 
-M+-e$)9. M+*SNa+*fc(*K+-C$>!J, n*SO*ft 

*>t)v *L-Cq/iS3d>b 1 0 0 OOSSfctffcS, I 

10 0 2 8] t^lES;! 

''\ 

[0 0 2 91 

I I-C«$ix553^y5":^-73i :^S«r^«14ffiiS© 

SliigX-fflV ^ 5 r t ffi-rSo 

[0 0 3 01 m^if-^} ^-i-y ^^-yW^^^ 

[0 0 3 11 SM<oM«;!f7;^*5J:057'7;^^^:5', M 
^tf3Ky*-jj?^-h, jj^y^xx/wjsio'^Ky TiS' y 

[0 0 3 21 iffji'SaffH:! 0-2>!)»t)l 02^m-efe 
gco^Sffi0i««4l*^fe 1 Ol^Q/Q, ^fjglciii 0*> 

oSQ/Do^H-efcs. 

[0 0 3 31 MIB^^c^^mtt^iSifeS^AP^J^MSS 
S'^-«i|tffttiS<iiM^6 8 6 6 6 2-g-tC|EiE$ixt:^^ 
[00 341 «rlSg;SS^«io J;t)5»?|<5@^tttcM LT 



(4) 

Lfc^iSfeH:. 3 -o y^N'Wff tUB^^fflm 8 2 5 2 1 

(0 0 3 51 «rffis:i I -c^^jx-s^a^y^^t^aiva© 

- x-^IBlg, 

- miKi^?^ (EMI) ©ai*Os 

JO - ±^i^/W=5r— 

- w^«^ie^<s'xy-. 
— 

20 - |p]K«*5J:tF#S<DaL;?f s"'^ ( t h r o u g fa- 
plat i n g ) „ 

[0 0 3 61 *^?^ic?e5 2Ky^;*-7 3i>'SSr*f)iictt 

(electrolyte capac 
i tors) wO»«?feS:TIB<OXS 

2. *^eg{CtS5:3?y^:^7iVW^^^MI5ifeS:^ 
30 I«ffi{c-^gSii:-C^j@l$-e:-5rtSrllH]«±fT5 Cli: 

[00371 r«^J:5l- bT#fc#S?&H:i?ffiiS?"Jffiei 

5. 

[0 0 3 81 

[llJfe^l «Tfc^-f-|lg^t?{4s Chevrotte 
(J. Electroanal. Chem. 1998, 
443, 2 1 7-2 2 6) dS|aifiLfcJ:5lCUT^i:^$ 
■e:fc4- (2, 3-i^t Kn-f^3iy [3, 4-b] 
40 [1. 4] v':^dri>'V-2— Y/l'P' b^v') - 1 

VJ^^/P^V^-:^ b y (EDT-S) Sr^fi#:i:U 

[0 0 3 91 ^^fefiWl 

FeCla^^'fk^JirbTffiVNfc^y (4- (2, 3- 
v?t Knf^aiy [3, 4-b] [1. 4] i^;i-=af v'i^- 
2-l'/W^ h=Jri^) - l->^^>'^''^*^^) (PED 
T-S) ©SI5g 

1 8m 1 «^W;kJ-T/W=''VTt?EDT-SSrO. 4 9 
6g (1. S^y^/W) ^ftl$*fco 2fct-. 0. 9 7g 
50 (6 . 0 5 y ^yw) (OF e c 1 3^:— *»c3rox.fc. * 
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fcf^, Lewa t i t S 1 0 0 Sr 9 g4oJ;0«L 

e w a t i t (fSS) MP 6 2 S: 9 gADx.T. C<?3iii-^ 
i^* R T T 4 ^fm.W bfco :t>'iS^^{**aiiilT^* 

: 0 . 0 0 19 a»% 
h y : 0 . 2 4 

— (knife coater) ^rllV^T^K 

uySiSiSSjKffirt: 1 0 8 Q /□ -^fco ^„ 
RT : 

L e w a t i t (S^) S 1 0 0 : ✓<.^'cii>'WH: (Bay 

er AG) <7)*^:^->'tt^':*-V5fift{ic 

Lewa t i t (ffiS) MP 6 2 : ^'^-i :3^l\y%.<r>T 

Na2S208SrSl^k?i!li LTffll/>fc:a?y (4- (2. 3 

-v't Kn^^jty [3, 4-b] [1, 4] V'-ir^'y^^ 
-2 — T/wp* f:^!^) - 1 (pe 
DT-S) ©Slit 

sl@7k (2 5ml) ICAoTt>5Na2S208 (0. 2 
67g, 1. 125!) ^/U) i: F e 2 ( S O4) 3 ( 0 . 
002 5 g) «)^J0et;iT/l'^>'Tt?JK^2:S»t$-y:fc 
EDT-ScO-^-hy e^AJte (0. 2 5 
g, 0. 76 5y^/U) Sr-^tc*Px.fc^, rw^JKSr 
RT-C2 4^rB^lt#Lfco ClWS-a-i^^l 00*C 

•C'Hlc2^r^jt^Lfc. jjcfd, :i©S/J:ii'a-!^SrRT(c 

%»::/.e?>*-C'#fl?Lfe^, Lewa t i t (fS^) SI 
0 0 (5 g) ii^XS-'L e w a t i t (^^) MP 6 2 
(5g) i-i^tcbTRTTl^Pam#Lfc. -r:i->3! 

(004 11 ;*:5ll^<0#m*Jj;Ot|i««£tT©tt3 9-e 

[0 0 4 21 1. 7K^tt»r*!fi:«-e-«t©ii3t*l5fe-e*) 

[0 0 4 31 
[ft 51 




(D 



[0 0 4 41 X*3j;tJ5Ytt, l^-^j L.< {IS^^j: 

•J, O. Sifc(iN-RlT-fot). ZI4. -(CH2)n- 
CR2R3-(CH2)n-'C-$>9, R1«, Ty-/K Ci- 

-(CH2)s-0-(CH2)p-S03-M+T'fc!3. R3»i, 
-(CH2)s-0-(CH2)p-S03-M+-CfeU. M+tt. 

0*>P>3(DfilS:-^fctj, 0;i»e) 1 0<DS^t?fc 

(0 0 4 51 2. X*5J;0JY;SSO-efc?), Z*S-(C 
H2) -CR2R3-(CH2)n-T?fo'?, RSjJJTK^Tfc 
?), R3dS-(CH2)s-0-(CH2)p-S03-M+T-fc 
•J, M+;iSNa+*fcttK+-eS>!3, niS0*fc«:iT?fc 
•J, s;iSOSfcttl-e$)>?, ^LTp;iS4^fctt5T?fo 

5 ^ t ^wmt-r^m 1 

[0 0 4 61 3. {s^ffl-rStitK^k^ilWJFeC I3. N 
20 a2S208*fcliK2S208*fctt^:ixt><7?Sl^iK|-C*>5 

[00471 4. WIES-a-5r2 0;5^P3 1 0 O'CWSJ^; 

[0 0 4 81 5. SCI I 
[0 0 4 91 

[Ytel 




01) 



[0 0 5 01 Xioit/^YIi, PI— t,L<«M>'i 

9. O, S*fcH:N-RlT?$>9, Z{4, -(CH2)ni- 
CR2R3-(cH2)n-T?*>9. R^**. T y -/K Ci- 
Ci8-T/W^>'l'*fctt7K?il-C*)l?. R2tt, Tk^Sfcfi 
-(CH2)s-0-(CH2)p-S03-M+-C-*)!9. R3ji, 
- ( C H2) s- O - ( C H2) p- S 03-M+-Cfc <0 . M+J4, 

o*^f>3(oS^-efeij. sii, od^b 1 oos^-cfc 

fe.1 OOOOcDSic-CfcS] T-«$iX?.:iKy 
[00 5 11 6. ^SJStClEttWJKyf^:*-^*^^)^ 



^ Sa 2001 -261 795 (P2001 -261 795A) 



(6) 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
CH-ADED TEXT OR DRAWING 
Q^LURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 



LJ/REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 
□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



BEST AVAILABLE IMAGES 




INES OR MARKS ON ORIGINAL DOCUMENT 




